Immunoglobulin genes are generated during differentiation attempted at the c locus, and that only upon failure to produce a functional n: chain is there an attempt to rearrange the ;t locus; and (b) the stochastic theory, which postulates that rearrangement at the , locus proceeds at a rate that is intrinsically much slower than that at the c locus. We show here that ;-chain genes are generated whether or not the c locus has lost its germ-line arrangement, a result that is compatible only with the stochastic theory.
INTRODUCTION
Immunoglobulins consist of two identical heavy (H) chains and two identical light (L) chains. Both H and L chains consist of variable (V) and constant (C) regions. A given lymphocyte produces only one type of V region pair, i.e., it is monospecific. Although B lymphocytes are diploid, the products of only one allele encoding H, and one allele encoding L, are expressed on the cell membrane. This phenomenon, called allelic exclusion, is necessary to ensure the monospecificity of B lymphocytes (Pernis et al., 1965; Weiler, 1965) . At tle L-chain loci, monospecificity requires isotypic exclusion in addition to allelic exclusion. That is, a B cell expresses either n: VX2 J"k2 CX2 V'I J3 C'3 *Corresponding author. or , , but not both. In the mouse, the one VI gene segment (see Fig. 1 ) can combine with either the joining (J) ,1 or J,3 segment to form a ;1 or gene with the nearest C segment, and the one V,2 gene segment can join either to J,2 to form a ,2 gene or to J,l or J3 to form the rare genes that contain V2 and C,1, or V,2 and C3 (Blomberg et al., 1981; Reilly et al., 1984; Weiss et al., 1985) . Isotypic exclusion extencls also to these various genes within the locus.
In mouse c-producing cells, the , locus is rarely rearranged, but most of the X-producing cells examined so far contained no n: loci in the germ-line configuration; only one c locus in the germ-line configuration was detected in 11 -producing hybridomas (Coleclough.et al., 1981 (Hieter et al., 1981) . And, except for one case (Denny et al., 1985) , there were no rearrangements in human cproducing cells (Hieter et al., 1981) . This led to the idea, now widely accepted, that n: rearrangement obligatorily precedes rearrangement, and that rearrangement will be attempted only if c rearrangement fails to produce a functional c gene (Hieter et al., 1981; Alt et al., 1986) . On this theory, isotypic exclusion has a different basis than allelic exclusion.
To get a better understanding of what is happening at the L loci, it is important to consider the effect of c deletion. In the mouse, of the 22 alleles in 11 ,-producing hybridomas investigated so far, 14 were nonproductively rearranged, 1 was in the germ-line configuration, and 7 were deleted (Coleclough et al., 1981) . In human ,-producing cells, 1 of 20 c alleles was nonproductively rearranged, and 19 were deleted (Hieter et al., 1981 (Hozumi et al., 1981 (Fig. 3) , only a very faint band of the 3.5-kb germline V,I gene segment is present. Because in the J558 line both V;I,1 gene segments are rearranged, this band represents contamination from connective tissue cells stemming from the tumor propagation in the mouse. In contrast, the germ-line band at the locus is as strong as in kidney DNA ( Fig. 2A) and, therefore, cannot represent connective-tissue contamination alone. The same blot rehybridized with a probe spanning J3 and J4 of the H chain locus revealed a 7.0-kb band and a 4.4-kb band (Fig. 4) . The bands representing rearrangements at the and H-chain loci are identical to those reported by there is only one V;I,1, one J;l, and one J3, the sizes of all possible EcoRl fragments hybridizing with a V,I probe are predictable. The rearranged ,1 gene is contained in a 7.4-kb fragment and the ;3 gene in a 2.8-kb fragment; the germ-line V,1 fragment is 3.5 kb. Because the V;I,1 probe cross-hybridizes with V;i,2, it also detects all possible arrangements containing V,2: the germline band of V;I,2 is 4.8 kb, V;I,2 J)2 is 6.5 kb, V,2 J,l is 9.0 kb, and V2,2 J;3 is 4.5 kb. Fig.   3 .
Altogether, we examined 45 ,-producing hybridomas, ideally containing 90 c alleles, derived from the mitogen-stimulated spleen B cells (Table 1) . We detected 38 rearranged c alleles. However, 19 hybridomas had at least rl n: germ-line band in HindIII (Fig. 2B) and XbaI digests. The fusion partner Ag8.653 has no germ-line tand, but has a 6.5-kb HindIII band, which is fainter than the germ-line band in the hybridomas. Of the 19 hybridomas with a c germ-line band, 9 hybridomas showed no n: rearrangement, and 10 hybridomas showed a nonproductive rearrangement of one c allele (Table 1) . (Durdik et al., 1984; Siminovitch et al., 1987) . Because of the possibility that one allele has been deleted, we cannot determine whether hybridomas with no rearranged n: allele and a germ-line band have one or two alleles in the germ-line configuration. But we would like to point out that we have used the same n: probe that in previous work has detected only a few n: germ-line arrangements (Coleclough et al., 1981) . The c rearrangements differ in the various hybridomas. In two hybridomas, the 6.5-kb HindIII band of Ag8.653 is missing. None of the hybridomas studied have more than two rearrangements at the H locus (the one from Ag8.653 is not counted) (Fig. 4) Coleclough et al. (1981) , which implies that the mechanism of isotypic exclusion is no different from the mechanism of allelic exclusion.
For example, it has been suggested that an L chain, whether c, ,;1,1, ,2, or ,3, that allows expression of IgM on the cell surface (Alt et al., 1980) or that is able to displace BiP bound to a H chain (Wabl and Steinberg, 1982) , shuts down further rearrangement activity at the immunoglobulin loci.
MATERIALS AND METHODS

Cell Lines
Cell lines were established and grown as described (Weiss et al., 1985; Jack and Wabl, 1987) .
Southern Blot Analysis
Southern blot analysis was performed as described (Burrows et al., 1983 
